I T is reasonable to believe that the concentration of available Mn in the soil fluctuates more than that of most of the other elements. This fluctuation results from the chemical nature of Mn (8, 10) and is influenced by many factors.
Mn exists in the soil as the bivalent ion and the higher insoluble oxides of different valences and degrees of reactivity (8). The various forms of Mn are in equilibrium with one another, and the direction to which the equilibrium shifts depends on the redox potential and is affected by the soil moisture status. The bivalent ion form is the one most readily utilized by plants; some of the higher-valent forms are available to a lesser degree, particularly when they are in a finely divided state (6).
The status of Mn in the soil is governed by moisture, temperature, pH, and organic matter. The effects of these factors are reflected through their influence on the redox potential and the hydration-dehydration of the Mn compounds (4). As the pH rises, Mn tends to be oxidized, whereas an increase in soil acidity favors its reduction (8). Organic matter decomposition and high moisture also favor the reduction of Mn. The effects of increases in moisture are also seen in the hydration of Mn, resulting in a decrease of exchangeable (bivalent) Mn. Fujimoto and Sherman (2, 3, 5, 12) and Hurwitz (7) found that the level of exchangeable Mn was raised as the temperature increased.
An understanding of the influence of one factor on the Mn status is more complete when other factors a're considered simultaneously. The purpose of the present study was to explore the changes in the soil Mn as influenced by pH, organic matter, and moisture, and to study the interaction of these factors.
METHOD
Norton silt loam, a soil high in exchangeable and total Mn, was passed through a 2-mm sieve, and three 7-pound samples were adjusted with C.P. calcium carbonate to pH levels of 4.6 (unlimed), 6.5, and 7.2, respectively. All the samples were brought to a moisture content of 22% (air-dry basis) and kept at laboratory temperatures for 2 weeks. The soils were then air-dried, and 50-gram samples from each pH level were weighed into 500-ml Erlenmeyer flasks fitted with cotton plugs. The following treatments were applied at each pH level: Cane sugar was added in solution at rates of none, 2 tons, and 4 tons per acre. Moisture was applied and maintained at levels of 14, 22 (approximately optimum), and 34%. (Hereafter these The soils were incubated in a constant temperat 28° C. At the end of each of three time periods, 7 days, respectively, two replicates in each treatme tracted with N ammonium acetate (pH 6.9) for e Mn and aggin with N ammonium acetate (pH 6.9 0.2% hydroquinone for easily reducible Mn, acco method outlined by Sherman et al. (11) . Mn was the ammonium acetate extracts according to the Willard and Greathouse (14).
RESULTS

EFFECTS OF CALCIUM CARBONATE ON THE OF EXCHANGEABLE MANGANESE
The data in Table 1 present the exchan content of the soil of each treatment at the v intervals. Addition of calcium carbonate large reductions in the exchangeable Mn con soil. For example, in those cultures receivin the Mn was reduced 20 times or more by rais to 6.5 or above. This trend was noted withou in all cultures.
It is also apparent that for the period cove experiment, the exchangeable Mn content generally increased with time. Where n occurred, the exchangeable Mn content rem or less constant or was only slightly reduce other hand, in the limed soils, the exchan content decreased with time of incubation.
EFFECTS OF ORGANIC MATTER (SUGAR) D TION ON THE RELEASE OF EXCHANGEA
The data in Table 1 show that addition o creased the exchangeable Mn content somew portion to the amount of sugar added. This p illustrated in the unlimed soils (pH 4.6) wh released by the sugar decomposition rema exchangeable state during the course of the Mn was also released in relatively large amo limed soils, but was rendered nonexchange ently as soon as the decomposition ceased. of time the sugar influenced the Mn status tioned by the moisture level and the soil p limed soils the conditions were very favorabl organic matter decomposition and for fixat Mn released in the process. Under these con
